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01730, ^H7*-H. ***** 

02476, 7-U>h>. ^7* XWJ- 
h 22 

02476. 7-U>b>. Y** 
D— F 22 



(72) RE* 



(74) fW A 



(57) «»] „ 

cb. ax) A 




(2) *m2 0 0 3- 5 2 1 1 9 4 

1 1 

[?S** 3 ] 

^Cextraneous signal)* i^"- ifflflt * « C fc t> ^ £o'v> T# h 



(3) 



&m2 003-521 194 



h5 ^>^x3-=!rt>-fe 7 -Ofl**fci£1"* 7> r 7 7\ 

ttJ t7)o 

1 1 1 
1 2 ] 

*«*1 0^C^>T, **>m*rtfcX*^7**l**&fr 



(3) ^82 0 0 3 - 5 2 1 1 9 4 

0] 

*r*7\ zmuzzt, 
1 1 ] 

[f|5R3C 12] 



(4) 



0 0 3- 5 2 1 1 9 4 



1 5 ] 
[If*Jl 1 6 ] 

traneous signal C2> 7. -f y 7\ ^rMx. rc CI t , 

jSCS^f 77", *fltx.fc£^ 
*><*><> 
[»*S1 8] 

-^.t77^^-^>^7-?'y^IIt^r7" 
it, 

[km 1 9] 



(5) 



$1*2 00 3- 5 2 1 1 9 4 



[»**2 1] 

xa-*^«- ^Ilt * * ° T ' 
flSBin-****?-^** ***** 

2 3 ] 
2 5 ] 



(6) £82 0 0 3 - 5 2 1 1 9 4 

yy-fh If £il A £ £ > , 
[IS*S2 6] 

[m*«2 7] 

C*1f*l, fc, 

[SS£S 2 8 ] 
[11**2 9] 

[1»**3 0] 



(7) ftWtl 0 0 3 -5 2 1 1 9 4 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

DSLet^t, mS^^iDAt^Csubscriber preni se) £ o pq v a - a 
r«-t**L*«ft053»«lB*Jk* * 'J jCdiscrete frequency carriers)^! 

dva*4**'J 714, r-*ri s S£ 
[ 0 0 0 3 ] 

^■/f. * * o xm^ 2tl&T-9"sy ii> ^ * * 

ikfy Fi7- U- hOMftfc LT&^7-f ^*^K&5e?ft&o 
[ 0 0 0 4 ] 

#f^f^)^ S NJfcli, £M««**^7f-**M;fcfcoTaHgL 
, Sfl«OSNJfc*iBll5El-*Cli:KJ:«J*£5*L*o n-f-fv^fflN* (load 
ing information) (i, a*, SflM*H"C*^ 5 *L4* f , WSJBd* <biDA#^^ 

ni:nill*fflv»-r2v»»cafl|T**J: Mil (transmitting)" Xf4M 

mia^*i4o r • 7 3 >m$st±> tiE^ncf-^ift 



(S) 003-521 194 

* jK^i^A^ > - * - i -9 J- LT& =£ 

[ 0 0 0 5 ] 

^-fcf*|}> •ftT/Wf-h->*mJ«f , y^^l)DX*IBiB[ (DTM ADSL) 
ftfi:i^"C^4 e ivJ**"*- if is ^T*i, ttBB^fcillA^ 

'vOTaE^ffafcttU 4 3 1 2 . 5 H z ^flf«W*^r1"*'** 2 5 6 

^4312. 5 H z <D mi* H -fa** 3 2 ^)*7'f * * >9 IT 6 0 * 

H^ADSLafl^^t, 6 8 Ot* - 9 7 U- A J3 t If i ^$7 V- -U *« 

4v'>^nt'ff-y3'/7l/-A (syncronization frame), fftfr"^ !w].SJ?7 
!✓ - A (sync frame) £ j$}£f 4 0 
[ 0 0 0 5 ] 

±«iiJ: tfTfcf- i*-^ ADSL^fAli, UoAt^-7'^ 
*Jffi TO Jiz£-»5H!l£fifl: (FDM) 13 J:l?X3-*Y>t'/-y 

[ 0 0 0 7 ] 



(9) mm.2 003-521194 

xrs- 5- y -t v- 3 >tc J: «j , ±3G<k> K^T'ilKSftl"* * 5 BE? tU 
V. 3 2£<£O f V. 3 4»^f AHUv>TSE50^4$*r"C** o-*^ • x ^ 

[ 0 0 0 8 ] 

fi, i:Io'<, *f (Tx) ^ 

7s&J:CF5:€ (Rx) 9 4 & Y * 4 yfy S ft£ 0 Zfth 

, HflE0 4v»-|8-^ (extraneous sigr»1)<^S££tf fc^J: ■? 
[ 0 0 0 9 ] 

Sir, Tftfr*>> i3-^^^;K75^h*ii^Ct ra cking)-r^i Hi, xs- 

<7)&1SU±, ^7H> • /<— >' a >*«v» < p^flJWJB 7 U - A K b o Tiff ? 

• A- v = > t Jt« S ft& o -< > 7 -f > • v a x a - -f * * ;u 

fl!)SE'ffc*&B ; LT^**7'?W > • '<-7s ><75t4f£rtUv>^K£*t.t7 7'1' 
> ■ A-->* 3 ><A*ftfc11fc!fc;L etlio -f > 7-f ^It^llix.^ -t7 

[0010] 

ft is v > T i£f£ ? ft , s tz »i x . f ft K «t o T E (b £ o 



(10) 8SI2 0 0 3 -5 2 1 1 9 4 

[ 0 0 1 i 1 
[0 0 12] 

*kwo>m*m*£tor*WiZ > *s&e#a d s l v 9 y^-^-wm^mm $ 

gjEQ0!>MffOftHM' (extraneous signal)£;f t'<n X i ^I^Ifi^C 
[0 0 13] 

fllTFft&f ^^.i3-*^ >t7-li, 1 9 2<^^'y7'S^ttl)F I R ( 

>b, mtiaztift-l-izb tit 0o 
[0014]' 

x3-*^/t5-li, Mfl-t (Rx) **>2HHf-3- (Tx) O^fflMtCest 
imare)£ $ C£ C fc C J: 0 3MB Bl (received sequence)^ f,x3-^ifji 
-5Klf^1"4o i*LtJ:«5, WT^jU^oVT, X3- (R X ' ) ^S:v»5fcM 
ft & : 



k 



Rx„ (i, n#i<rc££ •*r>7 , iU-C* *J , Tx. f*> n#ScOjs€^- 





(11) 



003-521 194 



>7>-eab9> £<fcO\ Taps. (+ N k§|wf->^jbX3-^t >t7- (DE 
C) 9 y -?X'1bh 0 13-4 50 (echo free sequence)R x' . fi, SO 
col^D E C M%Xk3 (non-DEC related processing) \z 5 ! £ ft $ ft 3> 0 
[0 0 15] 

[0016] 

•> 3 -HA + (during showtime), $>y?\±, */h2jfei£& (LMS) T^rf 
WLT, oh**, N®0>? y 7^iIj£TO£F I R7 4 **--C2feofcJIMf\ x 



[»3] 



(»2] 




• 



(12) 



85*2 0 0 3-5 2 1 1 9 4 



m k (n + 1) = w k (n)+{i-€„* x^ h k = 0.JV e B =a H - y n 



-e&*K w k (n+l)(i, (n+ 1) ^S^tB^^T^Sr^Sfc-rafc&KE 
[&4] 



fx N 



, xn-^ilij-fiti: 
[0017] 

[&5] 



1$i*2 003-521 194 



m = Taps 
x = Tx 

y = EchO^jjinBisi 

191 

Echo aCitiatmJ =^Tcps t -Tx^ 

H * it* x 3 - tt^i* D h it* : 
[&6] 



S= EchOyneasured - EchOesturated, 



^L> m>^Rx„ it, xa-0*4&1\ &«^<03£v^-fJifc#Cstro 
ng far end signal component) £ -g-A/T 33 *K SEifT^^ £ tlT^& v>fl)"?> E 

k#t-^* 0 i»^4itli, ADSLffltLtli, TO? a £ 

contribution)o^j|ijfi}3:, fcft03RlJIH7 A nfc 



( W ) £112 0 0 3 - 5 2 1 1 94 

[ft7] 



EchOmeasuied,n = Rx n - <RX> 



[ft 8] 

Taps n+ i D = "r^TT + M * ( Ech ° mesared " Ech ° es 1 lmat ed ^ 




gjx 7 - (excess coefficient error) £|r?g-f.i, ^coT'^^o 
[0018] 

LMSOfi5ft,uli % Tx* X7-co^->7 ht LT*ff?ft&o U^ot, 
: 

[ft 9] 



(15) 



&S2003-52 1194 



W ■ -S5T * • ( ta " <&> " ' IT ) 

Txffi4 ! 7>fA <A$S£\ fcftO ffl*8 7 U- A fo fc * V 7" JU< R x 

tribution)/iJt^4 0 Lfc^ot, < R x >tD 5 R x ^- fett U h £ , xa- 
^>fD-; hSfc^Cpilot component) -o*&££ £tio 0 fl|IE7)*& £ tl£ ^±§£-^ fi 
, ±EoH*r7A'^ , JXAii % Tx/Md? hi^tS, &T<Dfct%& : 
[ftl 0] 

, MTV* n fcfc* : 
Ta P s n+l r 

= -T^ + br- Pilot](Rxn^>-^{ TF p^]). 2» U - Shin (.) 

9 1 8f-^7-t7 H:S^< B^W*£ifcJ&Sfcfcv 4 "Cfi> " 

Cj^fiO (current)^ ^ A y-g- y Ht7J7i?^x. t> *14 o 

«7j***#SKi3»t4 \s s J7s9Y 4l3j:O f F5(i, T x T V 7 MM* £ £ <> K 
, b->'7^ F 6 £«£ tfF 7 ti, R x * > 7 , ^<7)i0# t ^ & ^ M*r?*i*o 
7^-A#M3ftTl/»*»£\ AD I Kt:l5lti7)/-A6 7T* 



(15) 882 0 0 3 - 5 2 1 1 9 4 

li, 2 0 OfloaiKi-* T x^f> 7 s JUT)**! 8 «*>iISc1-4 R x7>7';^ 5 7 1/ 
^[Tx : ,---.Tx 20 osRxo>--^Rx 7 ] rt*C**f>*L*« 

7"JK*> n frb n + 7 "C2>*o 
[0 0 19] 

Tx 2 o o Tx7W4#*«C^*. |||58o©Tx^V7*/K7)-t 

co" *y7»tt. Rx€#-<Rx„ -Rx 7 ><&¥$#4rE*r1-*fca 

[ 0 0 2 0 ] 

{ira tt * e#aftwa56**fflai" * - * ^ * * > ^ L fci 3 ~ + * v * 9 

-^M08^0?-;'7'{*fflV^it&v> o £*lfc:J:»K 1<3|PJ*&7 

£HSr1- £ - i s s fH. T x is <£ tfR x ^f> 7 , ;K^tt** t ¥fT LTff fc*L*0 
[ 0 0 2 1 ] 

[»1 2] 



(17) 
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( 192 ^ 

X i-0 J 



1 0 0 2 2 ] 

KH, Swaps tciB^tL^o K^xr|fL*^ f 9^fb}3:> 9«P ArtfcRttfcftfc 

, ttfTZZo l/:3 ! oT, ^P A ^ 

P,}±&5 0 7- Y%<T)t*:*}fz\itfm^hfrZ>o 
[ 0 0 2 3 ] 

d 1 li> i 4 i^x 3 - + v t a >^tl 0 0 * 

7i -M 10, 3>Fn-7-120, ^'J130, PISS? l/-A&UJgS 
14 0, !f^£Stl 5 0, JtKSll 6 0, xa - 1 7 0£<fc 
[/F7^>^^-n^7- 1 7 0*fiix.-Ci3tK *<a£Trt<'J V* 5K 



(IS) *R2 0 0 3 - 52 1 1 9 4 

A, CP E?fA,' D S L*rA s ADSL*fAf^fA 2 0 0 , 
, 'J >^ 5 *^LT-ia±Oiitno*f'A, H««S*lTv>*, 
[ 0 0 2 4 ] 

[ 0 0 2 5 ] 

*tfc**^ X3-*^ v-tu- -> 3 >S1 1 o o <nn*%3&*^ n-**xy 

J^Stli^o Lfc#-3T> X3-^r * >-fe 3 >^S 1 0 0 OfSoafi, * 7* 

1"&;bo> fflJBavtfa- ^rtKELTt, |£il*y 1*7-* J*I 
[0026] 

Kjfl-tK ^f r A 2 0 0(J:> |BJJB7^-A*-g-tf7U-A^^T7*-^*S€ 

£ o X3-*^ ^-bu-->3 vgm o o a, mmy i/-A©£«*fcaji-* t 

s ^ y \,-i±n<r>T-* >^<r)*ry~?") v^4:H4&i"4o *>7'J > ^3 
-*>7*;Ki, 3> h 3-v - l 2 0 JS^'A/iB*^ > * - 7 * - *OtBHC <£ 
oT^^'J 1 3 OrtCEIHi, 1 3 0l*!^|£11?tl/c^>7 , ;l/ 



(19) &m 0 0 3-5 2 1 1 9 4 

[ 0 0 2 7 ] 

xn-*-^ v-fe V--> a 1 0 O^iiJjE*- K F7 . 

0 

[0 0 2 8 ] 

13 .^^V->3 >H1 1 0 0 n:Aot^Si^i:it * 

ftttfcli, ff L^>^Vf^f)> M«0*i/»«*Cextraneous signal 
itKiJi), x 7 -o^iHKl7i s #ai?tii), x3-**>-fc7- 1 7 0 0^ 

7 --(It h57 + V^X3- + ^Vt?- 1 8 0 OX7-' li^Jfc&S ft&o h 9 
•yi-//xa-*^y-t:7- 1 8 0 X3-^1-V-fe7-17 0 COffi^ 

[ 0 0 2 9 ] 

- 1 8 0<7>ffi£J: *) fc*V**6\ X3-*t>t^a JU*-0*»li« 
S?*lf> x:i-£J:tfgM^<7>K«53*«»tfb*i4o 
[ 0 0 3 0 ] 

^f77"S10 0tte^, ^f-^Sl 10'Ntlc<o xf'y7"Sl lOCfc 



(20) 003-521 194 

^>7*JU*>M*VflK!S*?tt*o %<Dtks 7t7 7'S 1 4 0^iIt? o 
[ 0 0 3 1 ] 

7-f7 7'S 1 4 0U^»T, -*r>7*;W;^ > * 'J 1*3 USE ft& 0 * 
T7 7'S 1 5 Otfiv^t, ffljg*- KtAofc^S^K:ov>TJpJifA < 4?*L4o 
W\k*- KKAofcfcW*yifa i 4S*irt:»fr. 7r7 7*S 1 7 OKit^, 
WBf 3 *i* *o fcH-fr »i , 7 r 7 7* S 1 6 v * V 7*1" % 0 
[ 0 0 3 2 ] 

' r 7^y^j-^r/-b7-li, 7ry7"S 1 6 0 £j3^"CE*r 3 *U 7 
r; 7S 1 1 0 CK« 0 
[ 0 0 3 3 ] 

*L*o * ^> hxrr-^^>^7-co||K^ 7r7 7*S 1 8 0 C£v»T 

&£?ti&o 7.x -y 7 S 1 9 OKiiJ^T, *UVhx3-*-v>-b9- 

t h?y*>/X3-*^V>b?- cofl|JgE* s Jt«e$ 7X7 7S200 

[ 0 0 3 4 ] 

7 r 7 7* S 2 0 0 K.&\t* X. h 7 7 * > 7"x =j - # * > -fe 9 - ^ > 

it4j&»ofc»#KJi, 7r77*S 2 2 OtvtV/tio 
[ 0 0 3 5 ] 

7 r 7 7* S 2 1 0 K joHT> A'/y'rin-^tytv-it K 7 7 * > ^x 

K, 7r 7 7S 2 2 0 KJStfo 
[ 0 0 3 6 ] 

7r 7 7S 2 2 0 K£v>T, xs-*^- v-fc?-ol&ft*E«US»t*:d*5d» 

T^^^^Si. fCtlW7tiXf7 7"S2 3 OfcJltfo 
[ 0 0 3 7 ] 



(2i) ££2003-521 194 

4 *), ^f';7 , S3 10^tS<o^f'^S3 10 Sftfc-fr 
>7>#^fc&IW#fc«WHim3;fcSo 7ry7'S3 2 OfciiV>T, 

MBifcHft x 3 " «** f * Ct>*L*Ci:KJ:>9, x 5 - O^SHt 

##ai?*i4o 3S>K» *f- ? 7*S 3 3 0 K£v>TtiU 7f y^t-fX, x-y- 
, i3^xn- O^flMttfftie 3 Kfcx 3 - * * > * 7 (across)^- > -f 

[0038] 

-fufyk (separate program) \z Ihf^i ziy\La.-9 co^ftifr^Z >9^^¥ 

7*n ? n T'n-fcy^-Xfiv-f ? n 3 > b n - y - & X O 5 ' M jS 

fcfllliMH 1 , AS I C3Uiffio£»II», fv^H^nt^t-, flSU* 
^(discrete element circu1t)^s<?)EgH5Riaj&XttEaiIiftSliK% PLD 
, PL A, FPGA, PAL«*4>7n$r?A$;K.>tMIIBK fiiC^Mai - ** 

). §r^f aTf^^lS^M^Cffm'te state machine) I i 

v 7, f ^ £ %Wt 4fcftCfflv>4ii: ^ s nT fig "C* & o 
[ 0 0 3 9 ] 

^f-yaVXli^fA^- K7X779-7 r *- A fcfcffl TU"te4#- * 7^ 

77 h^x7i:J:oTlM:*m:i^* Jo H*3*Lfc 
i3-^>tl/-> 3 >->7r »*»4rS&B@»XI4V L S I Ktf*ffl 



(22 ) &SI2 00 3-5 2 1 1 94 

s *L>t«ffi tiw-r 4 K Wis i v 3 > ^ * - ^ » tfMftff k w-t * 

<$) & o 

[0 0 4 0] 

r A I*] K 3 ti£ 7* n 7 7 a , /t- yt*r/fi-^ C#1"4 'J V - * > 
|ffl^)X3-n>^^->5>y^f^ IS/1, C P E*OrtHrt»$*LT 

tt, tfA^)^-F^x7i3j:Cfy7F^x7-yXfA, iHffl3>ea-?-, 
ADS L&r* h^m^^i: 9 K, r A fciWIB^fe* V 7 rWiJ: 

& o 

[ 0 0 4 1 ] 

[msofBrm^ia^] 

[B 1 1 

m 1 li> *l6Wt^4fif!^fl94x3-#^>-fe7-*^-f«ffi7*n 



(23) 



£112 0 0 3-5 2 1 1 9 4 



mi] 

®2li> £&^Kri^-&xa-^y-te7-£OiU lift 
[1113] 



[HI] 



200 



"110" 



X/IH23 



120 



~130- 



140 



eL 



150 
2»± 



100 



assess 



160 



170 



180 

1^ 



(24) 
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2] 



S100 



<DTx/Rx& 

Stars 



S110 

4L- 



S120 



S130 

w 




S140 

U/ 




13- 
X3- 



S210 



f*i S160 



13- 

cowers 




S220 



13- 



S180 

A/ 



13- 
13- 



S190 

A/ 
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113] « 



S300 



c 




S310 



X5 



X □ — =f y&5 —(DWWitS. 

xd -oD^saiitfassne 

HI/© 



S320 
W 



S330 



S340 
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